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The following translation sentences are information acquired from a Patent electronic library of 
Japanese Patent Office. 

* NOTICES * 

Japan Patent Office is not responsible for any damages caused by the use of this translation. 

1. This document has been translated by computer.So the translation may not reflect the original 

precisely. 

2 **** s hows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] In the amplifier which equips the output amplification stage with the transistor ot 
complementary push-pull connecting, and drives the aforementioned transistor with the on-off 
signal based on the level of an input analog signal A middle tap is prepared in the coil which 
constitutes the power supply line filter which is connected to the transistor by the side of the 
power supply in the transistor of the aforementioned complementary push-pull connecting, and 
supplies supply voltage to the transistor by the side of the aforementioned power supply. 
Amplifier characterized by connecting an inductive element into the line which connects the 
capacitor which constitutes the aforementioned power supply line filter between the 
aforementioned middle tap and a ground, and connects the transistor by the side of the ground in 
the transistor of the aforementioned complementary push-pull connecting to a ground. 
[Claim 2] the amplifier which equips the output amplification stage with the transistor of 
complementary push-pull connecting, and drives the aforementioned transistor with the on-off 
signal based on the level of an input analog signal ~ setting - the power supply line of each 
power supply of straight polarity and negative polarity - each - **** » the amplifier 
characterized by to have the capacitor which is connected, prepares a middle tap in the coil 
which constitutes the power supply line filter which the aforementioned transistor is alike, 
respectively and supplies supply voltage, and is connected between this middle tap and a ground 
[Claim 3] Amplifier which equips with the transistor of complementary push-pull connecting the 
output amplification stage characterized by providing the following, and drives the 
aforementioned transistor with the on-off signal based on the level of an input analog signal. The 
1st coil connected between the power supply lines of the transistor by the side of the power 
supply in the aforementioned transistor, and the transistor by the side of this power supply. The 
2nd coil connected between the ground lines of the transistor by the side of the ground in the 
aforementioned transistor, and the transistor by the side of this ground. 

DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] about the amplifier which can be used for PDM amplifier, pulse- 
number-modulation amplifier, etc., this invention equips a detail with the transistor of 
complementary push-pull connecting further at an output stage, and is alike and relates to the 
amplifier which drives this transistor with the on-off signal based on an input analog signal 
[0002] 

[Description of the Prior Art] It is efficient and for example, PDM amplifier is known as amplifier 
which can be miniaturized. The conventional pulse width amplifier makes a subcarrier the 
oscillation output of triangular-wave VCO 2, as shown in drawing 4 . In a comparator 1, level 



comparison of the level of an analog signal and the level of a subcarrier which were supplied to 
the input terminal IN is carried out. Supply and amplify the output of a comparator li to the 
drive amplifier 3, and power amplification of P channel MOSFET4 and N channel MOSFET5 as 
an output amplifier in which complementary push-pull connecting was carried out by the output 
of the drive amplifier 3 is driven and carried out. It is constituted so that the carrier component 
under power amplification output may be removed and a load 9 may be supplied by the low pass 
filter 8 which consists of a coil 6 and a capacitor 7. 

[00031 On the other hand, if timing from which the output amplifier by which complementary 
push-pull connecting was carried out in the above-mentioned conventional PDM amplifier is 
turned on simultaneously arises, the problem that an output amplifier will be destroyed will 
arise as well as the decline in efficiency. This will be produced, if it is not steep or a difference is 
in the time taken for each output amplifier to which complementary push-pull connecting oi the 
standup wave of the driving signal of the output amplifier by which complementary push-pull 
connecting was carried out was carried out, for example to carry out reversal operation. 
[0004] For this reason, as shown in drawing 4 , reducing the current which penetrates I the drain 
of P channel MOSFET4 of a complementary connection ] a coil 20 to both MOSFETs 4 and 5 m 
series even if it connects a coil 21 in series to the drain of N channel MOSFETS, respectively and 
P channel MOSFET4 and N channel MOSFET5 are turned on simultaneously is performed. 

[Problem(s) to be Solved by the Invention] However, the output amplification stage is equipped 
with the transistor of complementary push-pull connecting like the above-mentioned PDM 
amplifier In the amplifier which drives the aforementioned transistor with the on-oft signal 
based on the level of an input analog signal Two coils for penetration current limiting will be 
used and since each coil other than the trouble that a requisite space becomes large on the 
occasion of mounting to a printed circuit board etc. is located in the middle of both the output 
amplifier, you have to mount in the position immediately near an output amplifier, therefore the 
pattern of an output line - not extending - it does not obtain, consequently the trouble that 
spurious radiation arises is also produced 

[0006] this invention aims at offering the amplifier which prepared the circuit for [ of an output 
amplifier ] carrying out penetration current limiting so that it may not become disadvantageous 
on mounting. 

[Me^ns for Solving the Problem] In the amplifier which the amplifier of the claim 1 of this 
invention equips the output amplification stage with the transistor of complementary push-pull 
connecting and drives the aforementioned transistor with the on-off signal based on the level ol 
an input analog signal A middle tap is prepared in the coil which constitutes the power supply 
line filter which is connected to the transistor by the side of the power supply in the transistor ot 
the aforementioned complementary push-pull connecting, and supplies supply voltage to the 
transistor by the side of the aforementioned power supply. It is characterized by connecting an 
inductive element into the line which connects the capacitor which constitutes the 
aforementioned power supply line filter between the aforementioned middle tap and a ground, 
and connects the transistor by the side of the ground in the transistor of the aforementioned 
complementary push-pull connecting to a ground. 

[0008] the amplifier which the amplifier of the claim 2 of this invention equips the output 
amplification stage with the transistor of complementary push-pull connecting, and drives the 
aforementioned transistor with the on-off signal based on the level of an input analog signal - 
setting - the power supply fine of each power supply of straight polarity and negative polarity - 
each - **** - it is characterized by to have the capacitor which is connected, prepares a middle 
tap in the coil which constitutes the power supply line filter which the aforementioned transistor 
is alike, respectively and supplies supply voltage, and is connected between this middle tap 
[0009] In the amplifier which the amplifier of the claim 3 of this invention equips the output 



amplification stage with the transistor of complementary push-pull connecting, and drives the 
aforementioned transistor with the on-off signal based on the level of an input analog signal The 
1st coil connected between the power supply lines of the transistor by the side of the power 
supply in the aforementioned transistor, and the transistor by the side of this power supply, It is 
characterized by having the 2nd coil connected between the ground lines of the transistor by the 
side of the ground in the aforementioned transistor, and the transistor by the side of this ground. 

[0010] . 
[Function] As for the amplifier of the claim 1 of this invention, the inductive element with which 
the coil which constitutes the power supply line filter which supplies supply voltage connected 
the transistor by the side of a ground to the transistor by the side of a power supply into the line 
linked to a ground again will restrict the penetration current of both transistors, and both 
transistors are protected from breakage by penetration current. Furthermore, since the coil and 
inductive element which constitute a power supply line filter are not necessarily located in the 
middle of both transistors, the coil and inductive element which constitute a power supply line 
filter can be mounted in the arbitrary positions of a power supply line and an earth line, it 
becomes unnecessary to extend the output line of a transistor, and bad influences of them, such 
as spurious radiation, are lost. 

[0011] As for the amplifier of the claim 2 of this invention, the coil which constitutes the power 
supply line filter which supplies supply voltage will restrict the penetration current of both 
transistors to the transistor by the side of a power supply and a ground, and both transistors are 
protected from breakage by penetration current- Furthermore, since the coil which constitutes a 
power supply line filter is not necessarily located in the middle of both transistors, the coil which 
constitutes a power supply line filter can be mounted in the arbitrary positions of a power supply 
line, it becomes unnecessary to extend the output line of a transistor, and bad influences of it, 
such as spurious radiation, are lost. 

[0012] As for the amplifier of the claim 3 of this invention, the 1st and 2nd coils will restrict the 
penetration current of both transistors, and both transistors are protected from breakage by 
penetration current. Furthermore, since the 1st and 2nd coils are not necessarily located in the 
middle of both transistors, the 1st and the 2nd coil can be mounted in the arbitrary positions of a 
power supply line and an earth line, it becomes unnecessary to extend the output line of a 
transistor, and bad influences of them, such as spurious radiation, are lost. 
[0013] 

[Example] Hereafter, an example explains this invention. Drawing 1 is the block diagram 
showing the composition of the 1st example of the amplifier concerning this invention, and has 
illustrated the case of PDM amplifier. 

[0014] The amplifier of the 1st example is an example at the time of using straight polarity 
voltage, the supply voltage Vcc of straight polarity is supplied to the source of P channel 
MOSFET4 which is a transistor by the side of the power supply of the transistor by which 
complementary push-pull connecting was carried out, and the source of N channel MOSFET5 
which is a transistor by the side of the ground of the transistor by which complementary push- 
pull connecting was carried out grounds it to it. In the amplifier of the 1st example, a comparator 
1, triangular-wave VCO 2, the drive amplifier 3, MOSFETs 4 and 5, a coil 6, a capacitor 7, a low 
pass filter 8, and a load 9 show the portion of the same agreement of the conventional example 
shown in drawing 4 , and omit these explanation. 

[0015] In the amplifier of the 1st example, in order to remove the noise on which the source of P 
channel MOSFET4 was overlapped at the power supply line, it has connected in series and the 
power supply line filter 12 which consists of a coil 10 and a capacitor 11 supplies supply voltage 
Vcc to the source of P channel MOSFET4 through the power supply line filter 12. The middle tap 
is prepared in the coil 10 and the power supply line filter 12 has grounded the middle tap of a coil 
10 through the capacitor 11. Furthermore, the coil 13 is connected to the source of N channel 
MOSFET5 in series, and the source of N channel MOSFET5 is grounded through the coil 13. 



[0016] According to the amplifier of the 1st example constituted as mentioned above, the supply 
voltage from which the noise of a power supply line was removed by the power supply line falter 
12 and the noise was removed is impressed to the source of P channel MOSFET4. Furthermore 
when both P channel MOSFET4 and N channel MOSFET5 are turned on, the current which 
penetrates P channel MOSFET4 and N channel MOSFET5, and flows with the impedance of 
coils 10 and 13 is restricted, and P channel MOSFET4 and N channel MOSFET5 are protected 
from destruction, and decline in efficiency is prevented. Furthermore, in this case, the P channel 
source side of MOSFET4 will reach coil 10-1 from the middle tap of a coil 10, and the short 
energization style by electric discharge of the charge of a capacitor 11 will be restricted by the 

impedance of 13. . , , 

[0017] Moreover, in amplifier, since the power supply line filter usually connected is used when 
the power supply line filter is usually connected and it is usually based on the amplifier of the 1st 
example there is no place which becomes disadvantageous on mounting by the power supply line 
filter 12 Although it is the coil 13 which the need of newly connecting produces, since it connects 
with the source of N channel MOSFET5 between grounds in series, a coil 13 can be mounted in 
arbitrary positions and the place which becomes a mounting top problem does not have it. 
[0018] Below about the 2nd example of this invention, drawing 2 which explains is the circuit 
diagram showing the composition of the amplifier of the 2nd example concerning this invention, 
and only the principal part is shown in drawing 2 . w rt o™r. c u - v. 

[0019] The 2nd example is supply voltage in the source of N channel MOSFET5 which is a 
transistor by the side of the negative supply of the transistor by which supplied supply vo tage 
+Vcc to the source of P channel MOSFET4 which is an example in the case of using two voltage 
of the positive/negative of straight polarity voltage and negative polarity voltage, and is a 
transistor by the side of the positive supply of the transistor by which complementary push-pull 
connecting was carried out, and complementary push-pull connecting was carried out to it. - Vcc 
is supplied. In addition, although it is the same as that of the case of a comparator 1 triangular- 
wave VCO 2, the drive amplifier 3, P channel MOSFET4 as an output amplifier and N channel 
MOSFET5, the conventional example described above about the low pass filter 8, and the 1st 

example, it has omitted. maqppt/i 
[0020] In order to remove the noise of a power supply fine in the source of P channel MU^h-14, 
it has connected in series and the power supply line filter 12 which consists of a coil 10 and a 
capacitor 11 supplies supply voltage +Vcc to the source of P channel MOSFET4 through the 
power supply line filter 12. The middle tap is prepared in the coil 10 of the power supply line 
filter 12, and the middle tap of a coil 10 is grounded through the capacitor 11. 
[0021] Furthermore, the power supply line filter 16 which consists of a coil 14 and a capacitor 15 
in order to remove the noise of a power supply line in the source of N channel MO&UJS.15 is 
connected in series, and it lets the power supply fine filter 16 pass, and is supply voltage - Vcc is 
supplied to the source of N channel MOSFET5. The middle tap is prepared in the coil 14 of the 
power supply line filter 16, and the middle tap of a coil 14 is connected to the middle tap of a coil 
10 through the capacitor 15 while grounding it directly. Moreover, it has connected by the 
capacitor 17 between the middle taps of coils 10 and 14. ■ ,« 

[0022] Here, the power supply line filters 12 and 14 are normal mode filters, and the capacitor 17 
constitutes the common mode filter. 

[0023] In the amplifier of the 2nd example constituted as mentioned above, the operation ol the 
power supply line filter 12 is the same as that of the case of the 1st example. While the noise of a 
negative polarity power supply line was removed by the power supply line filter 16, when both P 
channel MOSFET4 and N channel MOSFET5 are turned on, the current which penetrates P 
channel M0SFET4 and N channel MOSFET5, and flows with the impedance of coils 10 and 14 is 
restricted, and P channel MOSFET4 and N channel MOSFET5 are protected from destruction, 
and decline in efficiency is prevented. 

[0024] As [ show / usually / moreover, / the amplifier using straight polarity voltage and negative 



polarity voltage / in drawing 5 ] The filter which consists of a coil 22 which constitutes the filter 
in normal mode, and a capacitor 23, and the filter which consists of a coil 24 and a capacitor 25 
When the power supply line filter which consists of a filter in the common mode which 
furthermore consists of a capacitor 26 is usually connected and it is based on the amplifier of the 
2nd example of this invention Usually, since the power supply line filter shown m drawing 5 
connected is used, there is no place which becomes disadvantageous on mounting by the power 
supply line filters 12 and 16. It is because there is nothing that the need of newly connecting 

produces. . , . 

100251 The 3rd example of this invention is explained below. Drawing 3 is the circuit diagram 
showing the composition of the 3rd example of this invention, and only the principal part is 

shown in drawing 3 . . . . 

100261 The 3rd example of this invention is an example in the case of using straight polarity 
voltage like the 1st example of the above. A coil 18 is connected to the source of P channel 
MOSFET4 which is a transistor by the side of the power supply of the transistor by which 
complementary push-pull connecting was carried out in series. Supply voltage +Vcc of straight 
polarity is supplied to the source of P channel MOSFET4 through a coil 18. A coil 19 is connected 
to the source of N channel MOSFET5 which is a transistor by the side of the ground of the 
transistor by which complementary push-pull connecting was carried out in series and the 
source of N channel MOSFET5 is grounded through the coil 19. In addition, although it is the 
same as that of the case of a comparator 1, triangular-wave VCO 2, the drive amp hfier 3, r* 
channel MOSFET4 as an output amplifier and N channel MOSFET5, the conventional example 
described above about the low pass filter 8, and the 1st example, it has omitted. 
100271 When P channel MOSFET4 and N channel MOSFET5 are turned on, the current which 
penetrates P channel MOSFET4 and N channel MOSFET5, and flows with coils 18 and 19 is 
restricted and P channel MOSFET4 and N channel MOSFET5 are protected from destruction, 
and decline in efficiency is prevented [ in / the 3rd example constituted as mentioned above / 
both 1 Moreover, although coils 18 and 19 are needed according to the 3rd example, things can be 
carried out a coil 18 can mount a coil 19 in the arbitrary positions of an earth line mounted in 
the arbitrary positions of a power supply line, and restrictions do not have it and it becomes 
advantageous on mounting. , rtr ,™vn ■« x. * j • 

10028] In addition, although the case where an output amplifier was MOSFET was illustrated in 
the 1st or 3rd above-mentioned example, even if it is a bipolar transistor, it can constitute 

similarly. , . ... , , 

100291 Although the example of PDM amplifier explained in the above, it can constitute trom a 
case of the pulse-number-modulation amplifier of form that the pulse density around the unit 
time of a pulse carrier is modulated by the level of an input analog signal, similarly. 

[Effect of the Invention] The coil which constitutes the power supply line filter which supplies 
supply voltage to the transistor by the side of a power supply according to the amplifier of the 
claim 1 of this invention as explained above Moreover, while the inductive element which 
connected the transistor by the side of a ground into the line linked to a ground will restrict the 
penetration current of both transistors and both transistors are protected from breakage by 
penetration current Since the coil and inductive element which constitute a power supply line 
filter are not necessarily located in the middle of both transistors, The coil and inductive element 
which constitute a power supply line filter can be mounted in the arbitrary positions of a power 
supply fine and an earth line, and it becomes unnecessary to extend the output line ol a 
transistor, and they are effective in bad influences, such as spurious radiation, being lost. 
[0031] As explained above, according to the amplifier of the claim 2 of this invention, the coil 
which constitutes the power supply line filter which supplies supply voltage will restrict the 
penetration current of both transistors to the transistor by the side of a power supply and a 
ground Since the coil with which both transistors constitute a power supply line filter trom 



breakage by penetration current with protection **** is not necessarily located in the middle of 
both transistors, The coil which constitutes a power supply line filter can be mounted m the 
arbitrary positions of a power supply line, and it becomes unnecessary to extend the output line 
of a transistor, and it is effective in bad influences, such as spurious radiation, being lost. 
r0032] As explained above, while the 1st and 2nd coils will restrict the penetration current of 
both transistors and both transistors are protected from breakage by penetration current 
according to the amplifier of the claim 3 of this invention Since the 1st and 2nd coils are not 
necessarily located in the middle of both transistors, The 1st and the 2nd coil can be mounted in 
the arbitrary positions of a power supply line and an earth line, and it becomes unnecessary to 
extend the output line of a transistor, and they are effective in bad influences, such as spurious 
radiation, being lost. 



DESCRIPTION OF DRAWINGS 
[Brief Description of the Drawings] 

[Drawing 1] It is the block diagram showing the composition of the 1st example of the amplifier 
concerning this invention. . . . 

[Drawing 2] It is the principal part circuit diagram showing the composition of the 2nd example 

of the amplifier concerning this invention. QVesm „i 0 
[Drawing 3] It is the principal part circuit diagram showing the composition of the 3rd example 
of the amplifier concerning this invention. 

[Drawing 4] It is the block diagram showing the composition of the conventional PDM amplifaer. 
[Drawing 5] It is the circuit diagram showing the composition of the power supply line falter in 
the case of positive/negative both power supplies. 
[Description of Notations] 

1 Comparator 

2 Triangular- Wave VCO 

3 Drive Amplifier 

4 P Channel MOSFET 

5 N Channel MOSFET 

6, 10, 14, 18, and 19 Coil 

7, 11, 15, and 17 Capacitor 

12 and 16 Power supply line filter 



